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All mutagenized clones were confirmed by automated DNA sequencing. The clones were then used as templates in PCRs to generate in vitro transcription (IVT) templates with the primers F-ext and R-ext (Supplementary Table S1 ); each PCR product was then digested with appropriate restriction enzymes to facilitate run-off IVT as described elsewhere (PfuRPR and MmaRPR with EcoRI; MjaRPR with BsmAI; gsPfuP12 with SmaI) (1-4).
The transcribed RPRs were then refolded for MS (5) and footprinting experiments (6) , as well as for RNase P assays (1) (2) (3) (4) . Each RPR was incubated in water for 50 min at 50°C and 10 min at 37°C, and an equal volume of 2x folding buffer was added before incubating for 30 min at 37°C. The 2x folding buffer had 1.6 M NH 4 OAc and 20 mM MgCl 2 ; for footprinting experiments and RNase P assays, it also had 50 mM HEPES, pH 8 (at 22°C).
Purification of recombinant Pfu, Mja, and Mma L7Ae
PfuL7Ae and its single cysteine derivatives (PfuL7Ae-K42C and -V95C) were purified, and the single-Cys derivatives were modified with EDTA-2-aminoethyl 2-pyridyl disulfide (EPD; Toronto Research Chemicals) to covalently attach the EDTA-Fe moiety using methods described before (6).
His 6 -MjaL7Ae, overexpressed from a pET-28a clone that was kindly provided by Dr. E. Stuart Maxwell (North Carolina State University, Raleigh, NC), was first purified using a 1-mL HisTrap HP column (GE Healthcare) as described elsewhere (7) . The fractions enriched for L7Ae were then were pooled and solid NaCl was added to obtain a final 4 concentration of 3 M. The sample was then passed through a 1-mL HiTrap Phenyl Sepharose HP column (GE Healthcare) to capture contaminating proteins and leave His 6 -MjaL7Ae in the flow-through. To remove the His 6 affinity tag, the flow-through was dialyzed against a thrombin cleavage buffer [20 mM Tris-HCl (pH 8), 150 mM NaCl, 2.5 mM CaCl 2 ] and treated with biotinylated thrombin (EMD Millipore). While the biotinylated thrombin was subsequently removed by treating with magnetic streptavidin beads (Bioclone), the cleaved His 6 -tag was captured using Ni-NTA resin (Roche Diagnostics). 
Gel-shift analyses
To fold the Pfu P12 fragments (WT, mKT2, and mKT3), a trace amount of 5ʹ- visualized with a Typhoon phosphorimager (GE Healthcare), and ImageQuant (GE Healthcare) was used to assess the extent of complex formation.
RNase P assays
RNase P assays were performed as described by us before (1-4) using Escherichia coli pre-tRNA Tyr as the substrate, a trace amount of which was labeled with [α-32 P] GTP. 
